We studied copulation behaviour of the osprey, Pandion haliaetus, a semicolonial, fish-eating raptor, in Corsica (Mediterranean). Pairs copulated over a long period (45 days) and at a high rate, with, on average, 288 within-pair copulations (WPCs) for a clutch. Pairs breeding at higher density faced more frequent territorial intrusions than others and were potentially at an increased cuckoldry risk. However, and contrary to predictions of the 'paternity assurance' hypothesis for frequent copulations, we found that WPC rate decreased with increasing frequency of territorial intrusions. Male territory attendance increased with territorial intrusion frequency, to the detriment of the food provisioning of the female. Both attempted and successful WPC rates were positively related to the amount of food delivered by the male. Thus, the more frequent the territorial intrusions, the more time the male spent within his territory, the less he courtship fed and the smaller the fish he delivered, and the less the pair copulated successfully. WPC rate was also higher in newly formed pairs than in established pairs, and decreased with increasing pair bond length. The results suggest that males rely on mate guarding rather than frequent copulations to ensure paternity, and do not support the idea that sperm competition is the main cause of frequent WPCs. Nonfertilization functions of frequent copulations, such as pair bonding, mate assessment and mate retention, were likely early in the prelaying period. The findings that WPC rate decreased with mate fidelity and that females traded copulations for food suggest that mate retention was a possible function of frequent copulations in this species. 
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While most vertebrates copulate only a few times shortly before fertilization, some species copulate frequently and over extended periods (e.g. Birkhead et al. 1987; Birkhead & Møller 1992 , 1998 . The reasons for these repeated matings are still poorly understood (Hunter et al. 1993) . Several copulations might be needed to ensure that all the ova are fertilized ('fertility assurance' hypothesis; Birkhead et al. 1987 ), but many species copulate far more frequently than would be needed for fertilization (see Hunter et al. 1993 ). High copulation rates are found in many bird species, with copulations occurring frequently both in fertilization and nonfertilization contexts. Extrapair copulations (EPCs) have been recorded in many bird species, and frequent within-pair copulations (WPCs) may be used to reduce their chance of resulting in extrapair fertilizations ('paternity assurance' or 'sperm competition' hypothesis; e.g. Birkhead et al. 1987; Birkhead & Møller 1992 , 1998 . Pair copulations may further be traded by females for direct benefits such as food, nest material or protection ('immediate material benefits' hypothesis; Tasker & Mills 1981; Hunter et al. 1993) . Females may also use frequent copulations to dissuade their mate from engaging in EPCs or changing mate ('female mate guarding of male' hypothesis; Petrie 1992), or to assure their mate of their paternity and ensure their future investment in reproduction ('future material benefits in the form of parental care'; see Hunter et al. 1993) . Finally, frequent WPCs may also function in pair bond maintenance and reinforcement (Newton 1979; Birkhead et al. 1987) or in mate assessment (individuals may acquire information about mate quality via copulations; Tortosa & Redondo 1992; Villarroel et al. 1998) .
Among birds, raptors copulate at very high rates (several hundred times for a clutch) and over particularly extended periods (e.g. Møller 1987a; Negro et al. 1992;
